A Let A = {a \°° be an infinite sequence of integers. 
Imagine these ep terms written in a matrix with e rows and p columns. The set ÍÁ'-lifjl contains precisely the e residues Í ¿4z} f ~ , and so the /'th column of the matrix can be rearranged so that its (z, /)th entry is now {sj + l) A'. Consider the ¿th row. It now consists of the p residues (sj + t) A1 tot j = 1, 2, • • • , p. Since s 4 0 (mod p), these residues are distinct modulo p, and so each row of the rearranged matrix contains a complete system of residues modulo p. That is, each residue modulo p occurs exactly e times in the first ep elements of the sequence X.
This proves the theorem for odd primes. The case p = 2 is trivial.
Theorem 2 (Hasse principle). Let X -\x S°° satisfy the linear recurrence x + = ax + + bx . Then X is uniformly distributed if and only if X is uniformly distributed modulo p for all primes p.
Proof. If X is uniformly distributed modulo p for all primes p, then p\(a + Ab) for all p, and so a + Ab = 0. Since a and b are relatively prime, it follows that b = -1 and a = + 2. If a = 2, then X is the arithmetic progression x^ = (n -l)(x2 -Xj) + x where x, -x. = ±"L If n = -2, then X is the sequence x^ = {-l)n[(n -l)(x + Xj) -xA, where x + x = ±1.
In both cases, X is uniformly distributed.
The converse is trivial.
Remark. The sequence X is p-adically uniformly distributed if X is uniformly
